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1 INTI_C)I)I_(?TION
Near infrared ]abor+_tor'¢ s[>ectr';t have been n_+;'d for iil_gllV x.'(,,_tl'_ 1() (]+'t('F-
tnh+(' l)itI'O_("ll ;-_Ik<lli_Idtl ('otl('elH r;ttions ii+ [)];+_nt nlat(,l'ial.,.r-; (N+>rri+ r/ .I. 1976:
_,'Vessnlat= ,:./ +++].19N+'%). In re('enl year,'+,, situilar high Sl)ect. t'_] t'('.'+<)ll+li()ti '+isi-
ble at,d infrare,:] data [+av,r, b<,et+ availabl,+, via airbortm rentole ."r-,,_'tl,"+,itl_in:-;trn-
m,rt+ts. ITs]rig data ft'ottl N+,\SA's +.\irl>t>rne Visilflt,/lt_frared It_t+_itl_ +';l>_'t'tt'on+-
eter (AVII+_IS) we a11etnF, t t.o i(]t, tlti[_' SF,,rct, r;-t] re_]t:,tt.,-; c++rrelat+,d ,+vilh +'_>]i;lJ"
chemist rv al the ,E'a+_Ol6" level iH tellll)(,r;+tl(, ['or,rsls.
2 X] I+]TttOI)S
T',v_) well +ln<lh,d r,e,:.+eal+<'h ,'<]tes wer,:, nsed t'<+,l+ this study, llarvard l.'ot'<,_t i_ a
1200 hectal'+ , i'e:-;t,al'<']i sit+;, in ,r+,nlr;-_l _]as:-+acllus,_,lls, I.S..,\ (l,atitt_d+, LI2_'32'N
l,on_ilude 72"l I'W) <',+>t_tai_itl_ a <'<:)tt_t>it_+_ti+)l_ <ff h,+_rdwood :+_l_<l mixed hard-
v;<:)od/couifer ,,-,lands a.,-; well +_ ,,-+_,v<,l+alF,l;+_tlt;tliot_s of pin,_', spt'uo_, ,:_nd larch.
I+l_+t.ckh:-r,vk I_laHd iu _outh ,+'+'hi r:d VxZi.'-;,:',::,u+_it=.l_S+,\ (],atit ude .13_'.I0"N I+ongi-
tttcle Ng"IS"X,'_+), is a l_alnt';+t] ar<'.a c<_)nl.ainin_ a ",.vide diVel'Silv _:,["f_:,l'e:-+;l l,Vl)eS
includ]t+_ mal)]O, oak, l>]t_<` and h_'mloH.;.
Field data were colle,'t¢,d For 20 ph:,Is al each sit,:. ,,vithiu I0 days ++l'lhe
+l('(ItliSil]'+:,tl ,_+I"r,_,inol,r ,,.-;ensin_ data. l"t'<,sh leaf ,'-+.alnl)h'L_ were colle<'I0d [+l'otn
fivo trees of each over,,-+tor;" ,,.+l>eCies if+ each plot. NilI'_)._en ,r,+:,nc,_;nll'al]ons
i_t all Saml:,l,_'.', were det,m'min,_,d l>y (+IIN at_alys]s and li,_t+itl by :._ seqmemtia.l
exlr;-t<'liot=/sulfuric acid <li_e,,+;tiot= l+ro,redut'+ , (.',,l<'(;lat=_herly and ]b,r_ 19_7).
l+111,_,rfall colleclhF>t=s, +<>t'ted by ,'.+p_,ci,_,s, were us_,d to d+g+,rn_ine tlm relative
ca+topy biomas:-+ of' <,+_ch ._p,_,<'ie.,-+. Tot;d cat_,:+py t_ilroR+,n ;t=+_] li_t_it_ _'+m(',_,t_-
tl'atiollS v,.'er,(, <';-dculafed a._ tI_+';_tl (',_)ll('entr;+ll+Oll per Sl:,<'<'i,:'s ',v_,i_hl+,d l>v Foliar
n_as+,-; per specie+.
]{em,+_l,+ , setlsit_ data ,.v,_,r+, acquired u._it_ +,\VII_IS on lh .June I.q92
at llarvard Forest and 21 .Jnt_+, 1992 at 111:-_ckh+r, vk l_la_d. AVII_IS r,_,cc, rds
d;._ta i_ 22.I ,rt>nli,u,u<ms .'-;p+'ctra] band,_ co,,eI']n_ the ,,-+l>eclr;_l t';-_n_<, <ff I00 -
25()()rim with a sp<,<:'Ir_[ resoluth++n ,_+F l()?zm at=d spat.ial re.,.,olutiot_ <ff 20m
(\;ane <+! ++z/'. 19,_N). :\tmOsl>heric corre_'tiou,'-, <:,l" lhe A\:II{IS <]at+_ v+'et+e done
l)y the A'I'I{EM pm_ra,_l ((;;u) +: ,I. 1992). Thi,s ],+i'ogt'anl n:.+;,r,,..+ill['(_l'lll;tlb:Hl
it+ each A\.:II{IS radiance Sl>eCll'a to l)aralnel,_,riz,r a l'+_diativ<' lr+_t=sl'_,r model
that in theu used l.o,ronv,_:rl radiau,r,r data lo Kt'<mt_d rellecl.auc,_, by r,_'mc,',;itl_
tim effects cd" at niosF, ll,m'i,r Kas,_'s, wal,+,r Val)<:,r and aerosols. In ;t,dditi<>n l++ t]l,_,
:\+I']{]+]X +] corr+,cli+m, a s,_',r,+mdarv cot'recliotl ',va._ made t>:-tsed +m lhe difFe_'e_l<'<,
t)etv.;,_,et_ a _t'ound c.alibraled t+ltackh+_v+:l.; Islaud s<'<,t_+, al_<] th<, ._am,:' ATI{I".M
correct ed seethe ( ('lark ,+I ,/. 199::t)( perso_tal corn tt_u nicati,mt, K. I INd_'br0,rhl ).
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Atnm_l>hericallycorrectedAVIRI_ data w_'r_' i,rau_Formed lo fir._t diff'or_'uce
._poclra. The mean oftho tirsl differenco sp,,clra from a 2x2 array oflfixols
()verlaptfin_; oath <)l" lh_' 10 fi_'ld locali_ms wa._ us,,d iu this aualvsis.
3 li ESI, I/1'5
[)ala fi'(ml I)_)I h Ilarvai'd I",)resl aim Illackhawk lslaild w(,r_, <'(mthiuo(1 t'<)r li_niu
aim nitr<)_;ellcalihralh)u,_. Validalion,_ <ff lh(' calibrati<m _'<luaiiolL_w_,rc,as-
sen._ed t>y an il_,ralive <'ro._ vali<lalion method in which ,,a<'h sault)h' ill turn
wa: drol)t)ed fr_mi lh_' calibraliml t)rocoss aud pr_,di<'i_'d I'r(ml lh<' I'('_ulliu_
equal i(m ( Mark aim \\%rkman 19!)1 ). ('am)l>y nil l'()gen ('ourenl rati()iis w(,re
1)r(,di,{'t(,d fr(ml fir+l (titt'<,r<,n('(' A\: I I{ I+++";,'.+l)('('t.ra i,sitl_ <'(lUatioli l:
(_;_it r<)_'== - ().,l_f; + (0.001 _ T_:hml) + (O.O0;/m Ifi4Onn=) (i)
The r_'lati_mstii 1) 1)_qw<,+,n fi<'ld lilOasul_'d ail<] A\:IIIIS 1)t'_'di<'l('d nitro-
_oI1 for liie foriv t)]o1,_ i._ ._hl;)Wli in fi_iiro la. ..\ b,_orl)l ion iiI 7($1_Hn cOl'l'O-
.st)ond._ wilh t)oi h il lhird oYoi'tOlle _-II absorl)lion Feal ill'(' _illl] _i chhlrol)hyll
ab._orl)l i()n f_,al il rt, ((ilil {,_ ¢I n/. I!)($D). (!hlorol)hyll cl+)lllOlll iu foliaLW i,_ hi,lily
('orrolaiod willi lol;t] t)i'oloili, alid holi('_, t()la] liilrop_oti COiliolil. ]Bl(),m i._ a
th'.sl ov(,i'loiil' _)f ii {'-I! ii])_of])lioli ])alid (_[lli'l'iiv iiil(t Williain._ 1%r7).
Siinilarly. can(lily Ii_iiin co]t<'Olllrlili{)ll_ wl,ro t)rodiclo(] wilh _,qualioli ;7
ll,_iil( foiir t)alids _)f' l li_' fir._i dilfor('iic(' at}_Ol'l)lioli ._l)ocli'il:
S'{I,i_;nin -: :t;I.:lfi-((),{)I_ t _271ilii)÷((), l()(i*(i271ilii)-F(().00:'t* 77)($illli)-F(0.0"rJ7 * l()()011ili)
(7)
At)_Ol'l)l]()ll ill l iJ(i0/ll?l is r(,lated lo al)._()l't)liOll (.iV{,l'tOll{,_ of 1111_;tl iI-
ralo(I ()I" ])h{'ll()li(' (' (! l){)ii{]s wliicli ii]o al)ulidalil ill ]i_llili liiolocll]{'s (._litrray
alid \Villinlii.n lf)<r7). 'Vii(' lhr('(' ,_liorlor waw,i{,li_>llis tlS('d iii llii_ o(iuali{)n <'_)r-
re,st)()ud t<, a r('_i()ii (if ]li_li iit).gorl)iiii('o {)t)s(,rv(,d iii i ti(' lat)oraloi'y _l)_'('ll'a of
Iip;nin. ]:i_ur(' th sti()w,_ iho r(,lalioushi I) 1)(,iw(,(,u fi('ht lli_,it_lll'l,([ iiild A\:IIIIS
l)r(,(li('led ii_liili COliC(,illralioii_. ]:i_4ul'es _;i alid ;la shows lhe AVIRIS l)re -
(1i('I_'(t nil ro_}'ll an(] [ip;iiili Cl)llCOilll'iltioii_ for oa('h l)ixel in lhe ]larvard l:(/r('_l
lind ]}]il('kha\vk l_laiid s('('ii('s, re._l)i'('iively.
I'r¢,vious i'+,.g_,arrh at llla('khawk l_[atid [ia.s dl, illOliMrat_'d a w,ry ,_troli_
(/I >7 ---- .!)6,, ---- T,/)< .001)rolaliOlishi I) I)('t\Yo(']i ('illiO]).v ligliill ('Oli('¢,ltlr_tliOll
aiid aliilual i1{,t liilro_oil iililiOl'it]i/,illioil, or liitro_('li c.v(']iii_ (\%'OS_liiali <! (//.
1!)<_1)). Tlii._ r('lltliolisiii 1) has I)o{,ii li+_'<t wilh r(,iiiol{, ._('iiSilip_ ([_/la f]'l)ili a
]ow-(,i(,\ali()li airt)orllo l)iatforlii Io l)l'O(tuco ;i verified map (if ililrop_('ii illili-
oriiliLilli/)ll fl)r ]llackhnwk [slali(l (_,V(,_Sillllli i'/ <11. 1!),_4_t)). A ll('ariy i(tollli('it]
liilt l) i_ _,ti_,rlllod froili iili illill_(' of o_lhiiltl('d ]i_ilili coli('('lllralioli_ fl'olii l.().O7
AV1RIS (lala (l:i_ure :}1)).
.\i lll_' Ilarvard Voi'esl, a Siilil)]O model ()f lnonllily carl)on 1)alaiico.<;
dl'iV,,,il larg_,lv bv foliar iiilrog_,ii concelilralioli.s, ]ia,g t)ooli validai_,d agaiiist
liiotilhlv (';irboli b;.t[:.lll('O (]itl;t ot)laine(t l)y (,ddy-('orr{,]iiliOll iil{qho(Is (Alior
and l:odor('r I!)!);7).A l)Idyin_;llii_model io an inla_p _f"f'_liarllilto,ell conc(,ll-
ll'ali()ll._ill lh_' liarvilrd l:oreM, yield._an o_lillllltooF li_,l,eco._v._l(,lli(,×ch;ill_,
of ('art)oli f()r lhe (,lilifo ros('arch sit(, (Vip;ul'(, 21)).
2
Thoso result,,+ (lonton,+-;trate the l)O(et+tial for high re_;olution t'emoi(,
+onsing it) incroa,+-;( + ho(h ,tho accuracy of spath-dly av(,ra_('d ostitnato,+-; of car
bon atld nilrogo+t cycling in ,t('nil)('r+tlo l+orosi oc()sv,,-;totns, atld ,to itlcr+'aso ,tlm
+pathd d(,,tail of tho,,+o o:-;t+lnalos.
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Figure 1: ,,\VII(IS predicted vs fMd measured nitrogen (a)aud li_nin (b)-
Blackhawk islaud and l]arvard l:oresl giles combined.
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l'_ig31re 2: ]larvard t,',_rest - a. percent canopy nitrogen as calculated with
:\VII{IS data (equati_m I). b. nel {,cosystem product v ty predicled using
AVII{IS derived nilr_g_en as a model input paralneler.
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Figure 3" I_la<'khawk Island a. per<'enl camq_y lignin as calculated with
:\VI I{l,q dal a (equat ion '2) b. nit rogeu mineralizat i_m rat e.
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